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Abstract Objectives: The objectives of this study were to
determine if women realize the importance of optimizing
their health prior to a pregnancy, whether the pregnancy
is planned or not; and to evaluate their knowledge level
and beliefs about preconception healthcare. Additionally,
we sought to understand how and when women wanted
to receive information on preconception health. Methods:
A survey study was performed using consecutive patients
presenting to primary care practices for an annual well-
woman exam. Patients were recruited based on appointment
type and willingness to complete the survey at the time of
their appointment, but prior to being seen by the physician.
Results: A total of 499 women completed the survey. Nearly
all women (98.6%) realized the importance of optimizing
their health prior to a pregnancy, and realized the best time
to receive information about preconception health is before
conception. The vast majority of patients surveyed (95.3%)
preferred to receive information about preconception health
fromtheirprimarycarephysician.Only39%ofwomencould
recall their physician ever discussing this topic. The popula-
tion studied revealed some signiﬁcant knowledge deﬁcien-
cies about factors that may threaten the health of mother or
fetus. Conclusions: A majority of women do understand the
importance of optimizing their health prior to conception,
and look to their Primary care physician as their preferred
sourceforsuchinformation.Studyparticipantsdemonstrated
deﬁciencies in their knowledge of risk factors that impact
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maternal and fetal health suggesting that physicians are not
addressing preconception healthcare during routine care.
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Introduction
Preconception care is deﬁned as the promotion of the health
and well being of a woman and her partner before pregnancy
[1]. The goal of the preconception visit is to identify medical
andsocialconditionsthatmayputthemotherorfetusatrisk.
Theconceptsofpreconceptioncarehavebeenarticulatedfor
overadecade—butunfortunatelyhavenotbecomepartofthe
routine practice. Although many studies [2–9] document the
effectiveness of interventions targeted to increase awareness
of preconception folic acid supplementation, however, little
evidence links comprehensive preconception health promo-
tion to improved pregnancy outcomes. Only one study using
data gathered more than 10 years ago demonstrated a greater
likelihood of pregnancy intendedness in a low-income co-
hort of woman exposed to information on preconception
health during routine family planning visits at a community
health department [10]. Studies in the United Kingdom [11,
12] of knowledge and attitudes toward preconception care
among primary health care teams show widespread consen-
sus among the healthcare workers of the importance of the
topic. One of these studies included the attitudes of women
ofchildbearingageandnotedthattheviewoftheimportance
of preconception care was less strongly held by the female
population studied [11]. Other studies have focused on more
speciﬁc topics, such as rubella immunity, folic acid supple-
mentation and glycemic control in diabetics [13–15]. Ap-
proximately 2% to 3% of all pregnancies result in a neonate
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with a serious genetic disease or a birth defect that can cause
disabilities,mentalretardation,andinsomecasesearlydeath
[16]. We are unaware of additional studies assessing the
general knowledge and beliefs that women possess about
optimizing their health prior to conception, or their prefer-
ences for obtaining such information.
Methods
A survey study of consecutive patients presenting to
primary care practices for an annual well-woman exam
was performed in accord with prevailing ethical principles.
The selected primary care practices, occupying the same
building at the Mayo Clinic Arizona, represented a women’s
health general internal medicine practice (5 physicians)
and a family medicine practice (9 faculty physicians and
18 family medicine residents). Women were recruited for
the study by nursing staff working within the practices,
with permission and informed consent completed prior to
distributing the survey tool. The Mayo Clinic IRB approved
the study. Patients were recruited based on appointment
type (e.g., well woman exam, annual Pap exam, and annual
preventive medicine exam) and consenting to complete
the survey questionnaire at the time of their appointment,
but prior to being seen by the physician. The enrollment
period was between August 2004 and July 2005. Women
were considered eligible for the study if they were between
the ages of 18 and 45 years, understood English, and gave
their permission. The survey instrument was a four-page
questionnaire and required approximately 10 minutes to
complete. The survey included questions about demograph-
ics, pregnancy intendedness, knowledge and attitudes about
preconception care, and personal preferences about sources
of health information about preconception care.
Data from each survey was entered into a database at
the Research Survey Center, Mayo Clinic, Rochester, Min-
nesota, and the aggregate data made available for analysis to
the research team.
Results
Atotalof570womenwereinvitedtoparticipateinthestudy;
58 declined and 13 did not meet eligibility criteria, leaving
499 women who completed surveys for data analysis. The
demographic proﬁle of the study population is shown in
Table 1. In this study population, the majority (70.6%) of
womenwerenotcurrentlyattemptingtoconceiveasnotedin
Table2.Approximately5%wereactivelytryingtoconceive,
with 13.5% and 8.4% considering a pregnancy in either
the next 1–2 or 3–5 years respectively. Interestingly, of the
women who had previously been pregnant, pregnancies had
Table 1 Study population demographic (n=499)
Age
R a n g e :1 8t o4 5y e a r s
18 to 25 years 24%
26 to 35 years 30%
36 to 45 years 46%
Mean: 33 years
Ethnicity
White 84.8%
Asian 3.6%
African-American 1.3%
Native American 1.4%
Other 9.0%
Education (highest level)
11th grade or less 0.4%
Graduated High School 7.5%
Some college or technical school 33.0%
Graduated college 38.5%
Some graduate work 6.7%
Graduate degree 14.0%
Household income
Less than $25,000 10.5%
$26,000 to $50,000 19.7%
$51,000 to $75,000 18.6%
$76,000 to $99,000 13.0%
$100,000 to $125,000 13.2%
$126,000 to $150,000 6.8%
$151,000 to $200,000 6.4%
Greater than $200,000 11.8%
actually been planned in only 47.2% of instances. Nearly
all women in the study (98.6%) realized the importance
of optimizing their health prior to a pregnancy, again as
noted in Table 2. However, only 39% could ever recall their
physician discussing preconception health. The majority of
the women in this study population who were interested in
preconception health education preferred the information
prior to a pregnancy (74.8%) or at the time of their annual
medical exam (11.9%), as displayed in Fig. 1.
The women who were interested in preconception health
education, or unsure of such interest, were asked their
preferences for sources for such information (Table 3 and
Fig. 1). The vast majority preferred their physician, either a
primarycarephysician(51.3%)orObstetrician/gynecologist
(44.0%). Only a fraction would primarily seek their infor-
mation from sources other than their physician.
The survey included questions about patient awareness of
key preconception risk factors which may inﬂuence the out-
come of a future pregnancy. The study population demon-
strated high awareness of certain risk factors, such as to-
bacco,alcohol,druguse,anddomesticabuse(Table4).There
were, however, opportunities for improvement in basic un-
derstanding of the risk to maternal/fetal health as it relates
to ﬁsh consumption, exposure to cat litter, and the impact of
family and/or genetic history.
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Table 2 Conception history and planning
Plans about getting pregnant
No plans at present time 70.6%
Currently trying 4.6%
C o n s i d e r i n gi nn e x t1t o2y e a r s 1 3 .5%
C o n s i d e r i n gi nn e x t3t o5y e a r s 8 .4%
Have tried, unable to get pregnant 2.8%
Ever been pregnant?
Yes 50.7%
No 49.3%
If ever pregnant, where previous pregnancies planned?
Yes 47.2%
No 52.8%
Affect of optimizing health of mother and pregnancy?
Has a good effect on the pregnancy 98.6%
Has no effect on the pregnancy 0.8%
Has a bad effect on the pregnancy 0.6%
Doctor ever spoken to you about preconception health?
Yes 39.0%
No 61.0%
Are you interested in receiving preconception health
education?
Very interested 34.8%
Somewhat interested 21.6%
Unsure 10.1%
Not at all interested 33.5%
If interested or unsure about education, when would you
prefer?
` At the time I become pregnant 7.6%
Before I try to get pregnant 74.8%
During pregnancy 0.7%
Every time I get an annual medical exam 11.9%
Unsure 5.0%
Table 3 Patientpreferencesforsourcesofpreconceptioninformation
(Percentage ranking the choice as ﬁrst preference)
Primary care physician 51.3%
Obstetrician/gynecologist 44.0%
Family, friends 0.3%
Magazine, newspaper 0.3%
Internet/world wide web 3.1%
Other 0.7%
Discussion
Preconceptioncareistheprimarypreventionofmaternaland
perinatal morbidity and mortality. It is an important issue in
women’s health that is easily overlooked by physicians and
patients. The results of this study demonstrate that the vast
majority of study participants understood the importance of
preconception healthcare and realized that it should be ob-
tained prior to conception. Interestingly, many of the women
who expressed an interest in receiving information about
preconception healthcare perceived the annual exam as the
appropriate venue for exploring this topic. The study partic-
ipants showed a strong preference for obtaining information
about preconception healthcare from their personal physi-
cian and the majority eschewed the use of technology such
as the Internet as a source of such information. The study
revealed that a large percentage of women expected their
primary care physician or OB/GYN physician to address
preconception healthcare with them.
These data demonstrate that the study population exhib-
ited gaps in knowledge about speciﬁc preconception health
topics, but conﬁrmed previous ﬁndings that women do have
Fig. 1 Are you interested in
preconception health education?
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Table 4 Preconception health knowledge and opinions (Percentage
awarea of risk factor potentially affecting a pregnancy)
Consumption of certain ﬁsh 54.2%
Exposure to cat liter 64.9%
Folic acid use 79.6%
Impact of family and/or genetic history 84.1%
Infectious diseases (need to screen for) 89.3%
Immunizations (up to date) 91.2%
Alcohol use 95.8%
Abuse (verbal, sexual and/or physical) 97.2%
Medication use (prescription and nonprescription) 97.4%
Tobacco use 98.2%
Illicit drug use 98.8%
aAgreed or strongly agreed on a ﬁve point Likert scale
an increased awareness of the importance of folic acid
supplementation [2–9]. Additionally, the study population
showedahighawarenessoftherisksassociatedwithtobacco,
alcoholanddruguse,butweremuchlessawareoftherisksto
fetal health associated with ﬁsh consumption and exposure
to cat litter. Such ﬁndings point out the need to continue ef-
fortsat increasing public awareness of other modiﬁable risks
to fetal health. Unfortunately, fewer than 40% of the women
surveyed recalled discussing preconception healthcare with
their physician at the time of their annual exam.
Clearly, there is a gap in patient expectation and delivery
of healthcare services in this population of educated mid-
dle class women. This study only surveyed women who had
chosen to obtain their primary care in Internal Medicine
and Family Medicine practices of a private health care fa-
cility, suggesting that there may be obstacles to delivering
preconception care even in an academic outpatient setting.
Potential explanations for this gap in the delivery of precon-
ception healthcare may include: age of patients studied, time
constraints in the outpatient setting or insufﬁcient training
and/or content knowledge in preconception healthcare of the
physicians. This study demonstrates that an opportunity to
better understand the gap in care delivery and to evaluate
possible solutions in private middle class settings. More ex-
posure on the part of residents to a curriculum on preconcep-
tion healthcare may provide an opportunity for physicians in
these specialty ﬁelds to improve their skills and the delivery
of this much-needed care to women.
One of the limitations of our study was the homogeneity
of our patient population. The majority of our study partic-
ipants were middle class, Caucasian and had at least some
college education. Our ﬁndings may not be broadly applica-
bletowomenofothersocioeconomicbackgrounds,ethnicity
and educational levels. The lack of diversity of our popula-
tion reﬂects the demographics of this community and further
study in other populations should be pursued.
Asallwomenofreproductiveageandpotentialpresenting
for continuing care in the primary care setting are candidates
for preconception care, the essential and critical role of pri-
mary care physicians and providers in the provision of pre-
conceptioncareisapparent.TheCentersforDiseaseControl
(CDC)haspublishedtheir“RecommendationsforImproving
Preconception Health and Health Care”[ 17]. These recom-
mendations were developed through a collaborative effort
during which the CDC successfully aligned the missions of
a number of its external partners and internal programs to
ultimately draft these national recommendations for precon-
ceptioncare.Thesenationalrecommendationscannowserve
as a roadmap for both graduate medical education and con-
tinuing medical education curricula to improve the knowl-
edge and skill of the physician workforce in the delivery of
comprehensive preconception health care.
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